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Abstract
Despite the high prevalence of sleep disorders, many healthcare
professionals and lay people have little knowledge of Sleep Medicine.
Mindful of such a reality, in 2001 the Sleep Institute of the Associação
Fundo de Incentivo à Psicofarmacologia launched a campaign to
increase Sleep Medicine awareness. Media features, exhibitions, in-
serts, and classes were used to reach 2,000,000 people and 55,000
healthcare professionals during the period from 2001 to 2004. To
evaluate this program, we compared data for polysomnography refer-
rals to the Institute in 2000 and in 2004. A total of 8805 referrals were
evaluated (2000: 2164; 2004: 6641). Over the 4 years of the program,
the number of beds increased by 43%; more women were referred (31
vs 37%; P < 0.001), mainly with a diagnostic hypothesis of sleep-
disorder breathing (SDB). SDB was the most frequent diagnostic
hypothesis in 2000 and 2004. In 2004 there were fewer referrals
without a diagnostic hypothesis (27 vs 21%; P < 0.001) and for
controlling surgically treated SDB (2.3 vs 1.6%; P < 0.05), and an
increase in the following diagnostic hypotheses: non-invasive treat-
ment of SDB (8.3 vs 12.3%; P < 0.001) and insomnia (3.5 vs 6.5%; P
< 0.001). Insomnia diagnostic hypothesis was better correlated with
SDB on referral documents in 2004 and less with a diagnostic hypo-
thesis of limb movement disturbance. The program helped increase
polysomnography referrals, particularly among women. Healthcare
professionals appear to have a more developed understanding of sleep
disorders.
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Introduction
Sleep disorders are prevalent and affect
approximately 70 million people in the United
States (1-3). They represent a major risk for
public health since sleep disorders are re-
lated to respiratory, cardiovascular and neu-
rological problems and higher risks of auto-
mobile or workplace accidents (4,5). In a
1996 survey, approximately 81% of the adult
population of the city of São Paulo reported
sleep complaints, mainly insomnia or snor-
ing (35 and 23%, respectively) (6). In the
middle-aged population of the United States,
the estimated prevalence of obstructive sleep
apnea-hypopnea syndrome (OSAHS) is 2%
for women and 4% for men (1).
Retrospective studies demonstrate that sleep
disorders are under-recognized, with most cases
remaining untreated (4,7,8). Recent surveys
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have shown that formal education in Sleep
Medicine for medical undergraduates is rare
or non-existing in Brazil and internationally
(9-16). Such a program, we feel, badly needs
to be created and delivered.
Centers in different countries have sought
to fill this gap through outreach programs
(17,18). In November 2000, the Sleep Insti-
tute (Instituto do Sono), of the Psychopharma-
cology Support Fund Association (local acro-
nym AFIP), was designated as a Center of
Research, Innovation, and Dissemination (lo-
cal acronym CEPID) with support from the
State of São Paulo Research Support Founda-
tion (local acronym FAPESP). The goal of
FAPESP support was to develop the Sleep
Institute as a center for Sleep Medicine re-
search, technological innovation, and dissemi-
nation in São Paulo State. The Sleep Medicine
outreach program was developed at the Sleep
Institute and the target population selected
was both the general public and healthcare
professionals. The campaign further encour-
aged lay people to get involved in their own
health through self-recognition of sleep pat-
terns. It was felt that such an initiative would
facilitate professional care. For healthcare pro-
fessionals, the aim was to improve their under-
standing of this new area and develop better
diagnostic tools for recognizing and treating
different sleep disorders.
We believe that the gradual growth in
knowledge of Sleep Medicine will lead to an
increased awareness regarding sleep disor-
ders and ultimately will improve recognition
and treatment options in public and private
healthcare organizations.
The present study was designed to evalu-
ate the influence of a Sleep Medicine out-
reach program on polysomnography (PSG)
referrals to the Sleep Institute.
Material and Methods
Sleep Medicine Outreach Program
The outreach program was developed in
January 2001 and was created in order to
enhance awareness of sleep among the gen-
eral public and healthcare professionals.
Topics included sleep physiology, sleep hy-
giene, sleep rhythms, shift workers, acci-
dents due to sleep problems, as well as re-
view of various sleep disorders.
The program was divided into the fol-
lowing activities: organization of artistic
exhibits with information about sleep, elabo-
ration of the WEB page of the CEPID Center
for Sleep Studies (www.sono.org.br), talks,
lectures and sleep information classes, dis-
tribution of fliers on sleep, publication of
scientific articles on sleep, and dissemina-
tion of sleep information through interviews
with different professionals trained in sleep
medicine (television, radio, newspapers, and
magazines).
The outreach activities from January 2001
to December 2004 were organized accord-
ing to the type of public to which it was
directed (general public/healthcare profes-
sionals; Tables 1 and 2).
Patient data
A total of 8805 patients referred to the
Sleep Institute from February to December
2000 and from January to December 2004
were analyzed. All patients were referred by
physicians who were not associated with the
Sleep Institute. The results of sleep studies
Table 1. Outreach initiatives and estimated audience of the Sleep Medicine Program
(2001-2004).
Outreach vehicle Quantity Estimated average audience
Media
Newspapers 53 225,000
Magazines 51 229,000
Radio 21 45,000
Television 65 3,974,000
Others
Website 1 400,000
Exhibitions 2 41,000
Courses/lectures 7 1,187
Distribution of inserts on sleep 2 50,000
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were sent to the referring or primary physi-
cian who was responsible for decisions con-
cerning treatment.
Based on diagnostic hypotheses high-
lighted by medical referrals, patients were
classified into 8 groups of referral type:
Sleep-disorder breathing (SDB). OSAHS,
snoring, upper airway resistance syndrome,
and other otorhinolaryngological diseases
such as deviated septum, turbinate hypertro-
phy, tonsil hypertrophy, and rhinitis.
Treatment of OSAHS (OSAHS-t). OSAHS
patients treated with positive airway pres-
sure or oral appliances.
Post-surgical OSAHS (OSAHS-ps). Fol-
low-up of surgical treatment of OSAHS.
Parasomnia. Sleepwalking, sleeptalking,
bruxism, night terror, REM behavior disor-
der, night enuresis, nightmare, sleep paraly-
sis, hypnagogic hallucination.
Excessive daytime sleepiness (EDS).
EDS, tiredness, fatigue, asthenia, residual
sleepiness, hypersomnolence.
Insomnia. Insomnia, early awakening,
difficulty in beginning or maintaining sleep,
non-restorative sleep, sleep misperception.
Limb movement disturbance (LMD).
LMD, limb movements, restless legs syn-
drome, periodic limb movement, myoclo-
nia.
Non-specified. PSG referral without di-
agnostic hypotheses or reasons.
In order to identify the effects of the
outreach program on PSG referrals to the
Sleep Institute, the following parameters were
evaluated and compared between the year
prior to the program onset (February to De-
cember 2000) and the 4th year of the pro-
gram (January to December 2004): number
of beds for PSGs, number of PSGs per-
formed, number of referrals according to
different areas in São Paulo State (the state
capital, Greater São Paulo, interior areas/
coastal region of the state), characteristics of
patient profile and referral type, prevalence,
and correspondence between referral type
and objective PSG parameters. The follow-
Table 2. Initiatives to reach healthcare professionals (2001-2004).
Outreach vehicle Quantity Professionals reached
Polysomnography course 8 337
Postgraduate specialization in Sleep Medicine 5 52
Distribution of inserts/articles in magazines for 3 55,000
healthcare professionals
Lectures and talks/classes 60 5,232
ing criteria were used for SDB identifica-
tion: apnea and hypopnea index (AHI) of 5
events or more per sleep hour (19) and AHI
≥10. The latter criterion was adopted in or-
der to have more restrictive criteria of
OSAHS (20). For LMD, index of periodic
limb movement (PLMI) greater than 5 events
per hour of sleep (21); for the referral type of
insomnia, EDS and parasomnia we analyzed
the association of different referral types by
the same physician in 2000 and 2004. The
reasoning behind this decision is that clini-
cal symptoms are also necessary for a final
diagnosis of this sleep disorders.
In order to analyze the effects of the
outreach program on other sleep laborato-
ries we determined the increase in number of
PSG beds from 2000 to 2004 for a sample of
40 sleep laboratories in the north, south,
southeast, and center-west regions of Brazil.
This sample was derived from a list of 97
sleep laboratories registered with the Brazil-
ian Sleep Society.
Statistical analysis
Differences in qualitative variables ex-
pressed in frequency and percentage terms
were calculated using the chi-square (χ2)
test. To compare quantitative variables, re-
ported as means ± SD, we used the Student t-
test for independent samples. The level of
significance was set at P < 0.05 in all analy-
ses. Statistical analyses were performed us-
ing the Statistic software (version 5.1;
StatSoft, Inc.; 1997).
1060
Braz J Med Biol Res 39(8) 2006
S.G. Conway et al.
Results
From 2000 to 2004, the number of PSG
beds at the Sleep Institute increased by 52%
(25 vs 38) and there were a total of 8805
incoming PSG referrals (2000: 24.6% vs
2004: 75.4%; P < 0.001).
Residents in the State of São Paulo ac-
counted for 97.2% of the patients (2000, N =
2110; 2004, N = 6452), most of them from
the state capital (69.6%; P < 0.001). Al-
though there was no significant difference
between 2000 and 2004 in the proportion of
patients referred from the capital and greater
São Paulo, in 2004 there were proportion-
ally fewer patients from the coastal or inte-
rior regions of the state in comparison to
2000 (Table 3).
In comparison to 2000, more women
were referred in 2004 (31.1 vs 37.2%; P <
0.001), mainly with the following referral
type: non-specified (27.9 vs 39.7%; P <
0.001), SDB (31.7 vs 35.2%; P < 0.05),
OSAHS-t (16.0 vs 27.0%; P = 0.003), and
OSAHS-ps (13.6 vs 32.0%; P < 0.05). The
average age of referred women was signifi-
cantly higher than that of men in 2000 and
2004 (women: 49.3 ± 13.3 vs men: 46.0 ±
14.0 years; P < 0.001).
SDB was the main reason for referrals in
both periods. Non-specified and OSAHS-ps
referrals declined over the 2000-2004 pe-
riod. The referrals for OSAHS-t and insom-
nia increased in frequency in 2004 (Table 3).
In the group of patients referred for SDB,
72.7% pointed out AHI ≥5 in 2000 and
67.7% in 2004 (P = 0.004). Regarding AHI
≥10, the percentage of patients for all years
taken together was 51%.
The prevalence of AHI ≥5 in referral
types not related to SDB, OSAHS-t, or
OSAHS-ps and with registered AHI was:
non-specified, 65.9% (1202); LMD, 54.4%
(68); parasomnia, 47.9% (35), and there was
no statistically significant difference across
years for such referral types. However, in
comparison to 2000, the prevalence of AHI
≥5 increased in 2004 for insomnia referral
types (36.2 vs 53.5%, P = 0.03) and EDS
(33.3 vs 58.7%, P = 0.03).
Referrals for LMD with PLMI registered
(N = 52) showed 36.5% PLMI ≥5, with no
significant difference over the years. The
prevalence of PLMI ≥5 in referrals not re-
lated to LMD and with registered PLMI was
statistically equivalent across the years to
referrals for insomnia [21.4% (40)] and
parasomnia [21.8% (12)]. For the other re-
ferral types, this prevalence decreased in
2004: non-specified [2000: 47.7% (146) vs
2004: 21.0% (95)], SDB [2000: 43.3% (256)
vs 2004: 19.9% (264)] and EDS [2000: 40.9%
(18) vs 2004: 15.8% (15)], with P < 0.001 for
all analyses.
Referrals for insomnia were more fre-
quently found together with SDB, OSAHS-
t or OSAHS-ps on the same referrals in 2004
(2000: 14.5% vs 2004: 28.9%; P = 0.01) but
were less frequent with LMD (2000: 13.0%
vs 2004: 2.8%; P = 0.003) or the EDS refer-
ral type (2000: 11.6% vs 2004: 5.2%; P =
Table 3. Comparison of patient characteristics of the Sleep Institute before (2000) and
after (2004) an outreach information program.
2000 2004 Total
(2000 and 2004)
N 2164 6641 8805
Age (mean ± SD) 47.4 ± 15.5 47.1 ± 13.2 47.2 ± 13.8
Referrals from São Paulo (N)  2110  6452  8562
São Paulo city 69.4% (1464) 69.2% (4491) 69.6% (5955)
Greater São Paulo 19.0% (401) 20.6% (1327) 20.2% (1728)
Coast/interior 11.6% (245) 9.8% (634)* 10.3% (879)
Referral type (N) 1951 6522 8473
Not specified 26.9% (524) 21.2% (1382)* 22.5% (1906)
SDB 54.7% (1068) 54.3% (3541) 54.4% (4609)
OSAHS-t 8.3% (162) 12.3% (800)* 11.4% (962)
OSAHS-ps 2.3% (44) 1.6% (103)* 1.7% (147)
Insomnia 3.5% (69) 6.5% (426)* 5.8% (495)
EDS 4.3% (83) 4.2% (275) 4.2% (358)
LMD 1.5% (30) 1.4% (91) 1.4% (121)
Parasomnia 1.3% (26) 1.8% (120) 1.7% (146)
SD = standard deviation; SDB = sleep-breathing disorder; OSAHS = obstructive sleep
apnea-hypopnea syndrome; OSAHS-t = treatment for OSAHS with continuous posi-
tive airway pressure or oral appliances; OSAHS-ps = follow-up of surgical treatment of
OSAHS; EDS = excessive daytime sleepiness; LMD = limb movement disturbance.
*P < 0.05 compared to year 2000 (χ2 test).
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0.04). The EDS referral type was less associ-
ated with insomnia referral type in 2004
(2000: 30.0% vs 2004: 13.2%; P = 0.03).
In the surveyed sleep laboratories lo-
cated in different regions of Brazil, PSG
beds increased by 92.7% during the 2000-
2004 period (96 vs 185).
Discussion
The increase in the number of PSG beds
in 2000-2004 corresponded to an increase in
external referrals for PSG. We posit that this
was linked to an overall better awareness of
Sleep Medicine by health care professionals
and the public at large. The relatively lower
number of patients from the interior or coastal
regions of the state registered in 2004 may
suggest that a significant number of sleep
laboratories were opened in these regions,
absorbing the drop in population registered.
The substantial increase in the number of
beds for PSG over the 2000-2004 period in
different regions of Brazil (92.7%) supports
this claim and reflects the more widespread
knowledge of Sleep Medicine, especially
among physicians.
In addition to the increase in number of
beds and referrals, the quality of the infor-
mation conveyed was also evaluated as an
important factor related to the ensemble of
outreach initiatives. Schillinger et al. (17)
found that sleep awareness programs led to
family doctors reporting positive changes in
their clinical practice: better anamnesis with
more attention to sleep problems and more
confidence in recognizing, diagnosing and
treating sleep disorders. The present study
analyzed the relationship between the initia-
tives in sleep education and their possible
impact on clinical practice, in particular re-
garding the diagnostic hypothesis shown in
medical referrals. The findings showed a
significant decrease in the proportion of non-
specified referral type in 2004, probably
reflecting greater confidence in clinical prac-
tice across the years.
Since menopause is a risk factor for sleep
apnea in women (22,23) and given that PSG
is considered to be an important exam for the
diagnosis of SDB (19), the increase in the
proportion of women referred between 2000
and 2004, in particular for SDB, OSAHS-t
and OSAHS-ps, with mean ages similar to
those described in the literature for meno-
pausal women (24), suggests an improve-
ment of medical knowledge surrounding the
association of SDB linked to gender.
As shown in another study (25), SDB re-
ferral type was also the main reason for refer-
ring patients for PSG and included the follow-
ing diagnostic hypotheses in our population:
snoring, upper airway resistance syndrome,
otorhinolaryngological diseases, and OSAHS.
The treatment of OSAHS can be mechanical
(positive airway pressure or oral appliances)
or surgical. The best available treatment for
OSAHS is positive airway pressure (26). Oral
appliances are indicated for patients with mild
OSAHS or those who refuse or do not tolerate
positive airway pressure (27). The surgical
alternative is more restricted and the results of
maxillomandibular advanced surgery have
been more effective than surgery on airway
soft tissue (28). The surgical outcome is fa-
vored by factors such as the site of airway
obstruction, lower body mass index and report
of less severe OSAHS (29). Moreover, sur-
gery may be an option when positive airway
pressure is indicated, but when the patient is
unable to adapt to the device (30). The present
study highlighted an increase in the number of
referrals for OSAHS-t and a decrease in refer-
rals for OSAHS-ps in the 2000-2004 period.
This led us to single out improved training
among physicians for the medical treatment of
SDB.
The agreement index between SDB re-
ferral type and AHI ≥5 was high for both
periods analyzed, suggesting that physicians
were more concerned about basic knowl-
edge of SDB, as also shown in another study
(31). However, the decrease of the agree-
ment index across the 4 years of the study
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may point out that there is still a need for
more enhanced awareness of sleep medicine
beyond our outreach program.
When an AHI ≥10 was adopted as a
criterion for analysis, the SDB referral type
showed a lower incidence than that reported
by Jonczak et al. (20) (52.1 vs 58%, respec-
tively). This may be explained by the fact
that Jonczak et al. (20) analyzed only refer-
rals involving a direct suspicion of OSAHS,
while our study looked at SDB.
The prevalence of AHI ≥5 among non-
specified referrals was comparable to that
among patients referred for SDB evaluation.
It is possible that some physicians do not
have adequate training to recognize SDB
symptoms and to ask specific questions re-
garding this condition.
The increase of the prevalence rate of
AHI ≥5 among EDS referral types across the
years may be a consequence of greater aware-
ness among physicians about sleepiness as a
symptom of sleep apnea (19). This is sup-
ported by a lower association between EDS
and insomnia referral type in the same medi-
cal referral found in 2004 compared to 2000.
Recent literature reports have claimed
that more labored breathing in upper airway
resistance syndromes seems to evoke or fa-
cilitate the emergence of limb movement
disturbance (32). However, the higher preva-
lence of AHI ≥5 in the LMD referral type
cannot be explained as a consequence of
heightened awareness among physicians. It
was more clearly identified in insomnia re-
ferral type. In 2004, referrals for insomnia
were more associated with SDB and less
with LMD or EDS referral type. Moreover,
in 2004 insomnia referral type showed a
significant increase of the prevalence of AHI
≥5. PSG referral based on insomnia referral
type seems to indicate that physicians are
more concerned to seek out a cause for in-
somnia before asserting that the patient’s
complaint is primary insomnia. Addition-
ally, our results show more clinical empha-
sis on the relation between insomnia and
SDB, as reported in the literature (33-35).
Some patients who were referred to centers
because of insomnia complaint may have
what is described as a syndrome of “hidden”
sleep apnea (36), in which night awakenings
and the tendency for sleep to become more
superficial lead to complaints of insomnia,
and when the aggravation of OSAHS leads
to decreased somatic syndrome, including
insomnia (33,35).
The difficulty in differentiating diagnoses
of insomnia and SDB points to the absence
of effective clinical strategies for the diag-
nosis of insomnia (37) and the need for an
interdisciplinary approach to the treatment
of sleep disorders (38). Moreover, it sug-
gests that, although some studies do not
indicate PSG for routine evaluation of tran-
sitory or chronic insomnia and insomnia
associated with psychiatric disturbances (37,
39), PSG is still an indispensable resource
for the differential diagnosis of insomnia
and SDB or other sleep disorders.
The prevalence of PLMI ≥5 in unspeci-
fied referral types, SDB and EDS decreased
over the period from 2000 to 2004, support-
ing the suggestion that physicians have be-
come more assertive concerning the defini-
tion of the diagnostic hypotheses related to
sleep disorders.
We conclude that there is a need to develop
tools for evaluating sleep and the use of PSG
as an instrument to assist in differentiating
sleep disorders. Moreover, the present study
demonstrated that Sleep Medicine awareness
increased over the 4 years of our outreach
program, reflecting more assertive referrals.
This result highlights the importance of the
outreach initiatives in Sleep Medicine in a
country’s health care system. However, re-
garding Sleep Medicine education, it is still
necessary to offer a differentiated mechanism
through a comprehensive approach that en-
compasses sleep disorders in general. The
most effective strategy for this is to restructure
and reevaluate syllabuses for courses in medi-
cine and related fields.
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